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4. Z. lorgen and Forrest ¥esturn
Zho rzdicactive waste products resulilng from the operetior of the

| Ciirton Pile comsist principelly of water-borme fission wroducts. The
ectivity of this wasts £z reduced by storage to remove the short-lived
products, precipitation of large fractions in umderground tanks, praci-

| pitation in e settling basin, and adsorption on the clay of Wh'ta Oak

| ) .

Creok and lake. Thess processes are supplemsnted by dllution in Thite

Ook Creek and Clinch River. lMeasurements of rediation and activity.
together with fiasion produst snalyses, of the water dischérgéd from
Ahits Osk Lake show that thé averaga level of sctivity in White Oak lake
is kapt well below tolerance values snd thst the activity in Clinsh River
18 negligibls.
Y In;;oduction
Four types of radicsctive waste are, or heve been, discharged from
Clinton lLeboratories, as follcows:
1, UContsminated trash which 45 collected in special trucks and -
heuled to the “hot tresh burial grounds.” Here it is placed in
desp h§les or %trenches and cové;;; witk several feet of dirt,
2. Redicactivs argon diacharged from the plle ccoling air by way
of the 10f astack, .
3. Alr borne fission producis discherged from gtacks inte the etmesohers.

This %type has included:

@, Dlsehergs from the 205 Plutonium Sepsrations Plant vis the 35

9 Dischsrpe from the 204 Plutcnium Isolation Plant via the 20%

ghack,




i

~  Zisehergs Ivon ths D& Fissiom Froduct Bullding =ng “he "DOi
Barium Production Buiidine vie the 205 stack and trs smelil TCOLD

and 706D atecks,
d. Tischarge from raptured rile slugs via the 105 cinck.
8. Discharge fror the 7044 Semiworke vla the smell 7044 st-ck.

4. Water transporied fission Lroducts, remeining in solution sfter
partial precipitaticn, discherged into White Osk Cresek., This hes
Includeds
2. Dischorge from the 205 Plutonium feparations Plant,

b. [Dlacharce Yrom the 7060 and 706D Buildings,
€. Discharge from 7064 Semiworks and Chemistry Buildings.
d. Discharge #rom the "hot slug storage csnal in ths 105 Pile
Buildize
@. Dizcharge rrom the Tenk Farnm dry wells.
This discussion 4s concerned with the weter transported fission preducts.
During the early nperatior of Clinton laboratories, from December
1943 to Janvery 1942, when the p=ime objextive was tb produce sram amoumts
¢l rlutonium pver day, most of the discherge of wstar<borne fission preducts
wag rom vhe 205 Platonimm Yeperciions Plant. Table ! indicetes the
anproximate activities of those fission rroducts which eontributsd sulb-
gurntinily 4o the reilonctive cortamineiion of discherged wster. The
ectivilies ziven are for thy products seperated in sn aversge dzily run of
the Separations Plant, st virious timss sfter rewoval from the pile; ard sy
wompiuted on “he essumption thet the betoh was in the pile for 1CU days,
haring whieh tima 14 cevelored 17130 of tng rile power level of one megawett,

Bofers rertial trecivitation i st

Q

rege tanks, all of these vroducts were

e
LU

itaired in the discha
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i van Jeroslitesd fn Tha stzek and off - zag 1ines or was disohersed inte

e R R

< e S e

2@ <ir with the xeron. The urenium slugs were ususlly sllowed to coel e
daye Yeiween removai from the pile and Hrocessingo During this time thre
3loments with short half llves hed deceyed to nsgligible values, leaving s
total activity, as indicated in the %abls, of sbout 1500 curies ver dsy £n

ire discherged wster waste.

Table 2 gives the dalily tolersnee coneantrations of the long=lived
fission products in drinking water end for contimocus submérsion, res-
pectively; together with dets upon vhich the computations are based., The
nethads of computstion are descrilied in the paper, Joler.nee Concentreticns
of Radioactive Substances 1 ), end exposurs of several yeers' duration is
assumsd For all organs of the body except the thyroid, it is assumed tret
the tolerence level of radiation is 0.1 r per 2, hours, and thot all cf the
enerhy of rediation liborated in the orgen is gbsorbed in the oréan. .For
the thyroid, on the basis of relstive insensitivity of 1ts.tissua to rudiation
end of the small size of ths organ, it is essumed that the tolerance level is
3 ® per 24 hours snd thet only the energy of the beta radisrtion is absorbed.

Table 3 gives thé comparative hazards to 1ife that would résult from
the daily discharge of the entire sctivities of theses fission products into
tha dreinage systém of the area; at the ages shown, The figures étven
ere obtaired by dividing the values given in Table 1 by the tclerance

concentrations given ir Table 2.
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' A, Tacili®les for the Hold-up and Decontsminstion of Effiuent Wagtes

Arrengement cf faelllities for diaposal cf ihe chemicsl viestes from
the Seperations Plant and tle olher chemical units is shown in Figure 1.
| The wastes {rom Separations inclided alumimmm nitrate solution resulting
" from dissolving of the siumimm coatinzs from ursnium slugs, bismth
phosphate by-product precipitata, waste supermsients from the bismuth
phosphate and lanthenum fluoride product precipitsies, and variqus cther
westes, in eddition to filssion products. These were stored in the large
underground tanks, %5 and W&, where they were treated'with sufficiont sodium
carbonate to raise their pH to sbout 8. This produced precipitation af
radiosctive materiasls, lesving only sbout 7% of the originsl radiocactivity
in the supernstant. Activity of the supernstant was further reduced by as
long a hold-up for radicactive decay as storage space would permit.
It was originally planned that the two holding pondas, of ebout

225,000 gallons copacity esch, would slternately receive the supernstant
fror tanks V.5 &nd W6 together w%}h the contaminated water from the rest of
the plant. The water in the east pond was to "ccol® while the west pond

was teing filled. Then the sest pond would be drained into W.ite Oak

Creok and filled while the west pond cocled. Discharge into these ponds

@id not begin until darch 6, 1944; and it wes discontinued April 27, 1944,
hgcauss of the large gmount of fission products measured in the water and
mid of the White Jak drainage system during the latter part of April.(Z)

Irsdequacy of the ponds was largely due tc jnsdequate size and to

the fect that mmch of the precipltate that settled in the ponde washed
out intc White Osk Cresk whem the ponds wers drained. A4t present thess
zotda st ned usad exeept Jor infrequent short intervals during which it
iz dszireble to divert waste woier from the Setiling Basin.

%hile tho heolding pords were heing used, a calelum prscinitate was

shsorred To Dw 2ollesciing ot thelr outlet and for severel hindred Jares C
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aown White Tsk Creek. This sugrested the addition of eslciwm chloride to
“h: water in tanks %5 and %6. This trestment, wnicn was used from A’pﬁl 27

il discherge intc the pond was discontimusd on April 27, 194/, reduced
the activity of the waste water about 509, |

As a comsequence of the iradequacy of the holding ponds, a 1,600,000
gallon settling besin was buiit, and put into operation July 3, 1944.
Experiments had indic-ted that dilution of the supernstapt fyom W5 and
%6, in ths ratfo of 70 to 1, would precipitate about 90% of the x-eimining

. radioactive contamination. The discharpge from these tanks is mixed with
the dilution weter of the plant to give s flow of about 900,000 gallons of
nater per day and is fed into the settling pond through a diversion box snd a
woir which distributed it rather evenly on the north side of the besin by
means of a mmber of discharge slots. Radioactive material precipitated
by this dilution has to be clesned from the inlet weir occasionally to pre-
vont excessive radiation along the catwalks scross the besin. A quantitative
record of the effectiveness of the settling pond in removing radioactiva
material from the discherged waste is summsrised in Table 5.

When the settling basin was constructed, it was considered desirsble
to construct a seriss of baffles over the btasin to incresse the length of
path of water flow aﬁd to insure a maximum of ssttling. However, there was
not gufficient time for the most csreful design and ccnstruction; snd, as
a compromi.e, & wooden framework van flosted on top of the water to prevent
surface water from blowing directly slong the water surface t.o the ocutlet,
end to assist in dispensing the undersurface water. A weir on the south

gide of the basin rscsives the effluent water from many slots snd faeds it

into White Cek Creek.

On July 10; a week after the discharge of waste into the new settling
besin began, the procedure of putting 500 pounds of caleium chloride per
dey into tank ¥5 was resumed. This trestment reduced the activity of the waste
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=ith cimilar ivounts ol shizinm ciloride tms tricd for shout throa -7eeksy

. S
B XY 1S { »wC.JA

ER AR
&

tnosd o9 ingdfeciive.

Poring oy swmer of 19445, Terisus formz of éigae began to £row
Inmurianely o9 dhe Zedicn of the bnein, on weir .1:33:955 and on the tni'fle
Tyeiieat I ne basin.  Iran osrhon dioride collsetsd in the apongy algae,
Y LLOnEan o Ahe s ola zumfeow snt formed o green cerpet over almost
tae entive braun, These elgee contained various rsdicective .ﬁ_ssion pro=
daots fxsd In and on e sudisce of the plsat eells, The resulting

ragdietion lwwal mas frecuentiy szsveral hurdered rdlliroentgens pe= hour

along the estwalks and of tihe
iy

u)

oxder ¢f one rientgen per hour just aebove
%26 aigae-corered lasin suriscs. Dafflss wers constructed sbout tho oute
lst weir, tub, in spite of 211 offorts, bits of Thot" algae contimued to
sscepe Into Shite Oak Crask. I aes cbuervsd thet efter rains the algae
settled w0 tha hoitom of the Dasin for abeut o dsy, sc {ire hoses were
played frsquantly on the weter surfses to simulste heavy rain, Fiixally,
e Aovember of 1944, on ths reconrendetior of E. X, Zirkle, 200 grlions of
37¢ foreaidehvde mwars 2dded to the hasin watar énd ellowad to stand without

In o out of tha btasin Joy
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three deys. This trestment plus the
wabar weether L11ad the elme complistely, Smell smounts cf ulgse collsctad

$u tha Tasin ¢ wi::~ the gumnare of 1943 end 1946, but failed to present a serions

& Aot -
Lo Dantanber b,

chave w2 o clowdeurst of 8.8 inchse of roin,
Ablve cnin Jvsal I81Zed vory uoidln wad trerTlowed the setiling tasin for
23 aouEe et obo Tela of shous L0000 gallens ner rimuts. o sepious dsmage

wEoonie Ihonag taedn, ant e wnovacas GAladiern prevented devalopnent of

RS - e~ 3 G e -~ P LA T & -] el P
R 2a o ronerd dewastroe AL Lo olgne mare tamporerily clzave’
oo Lealonnd, as s sl S8 oTiglelaen level acove ihe catwells vas
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iy

- - R B2 S . Sy L - e imseqa B
«3 Jodvren the Ghreet of & futurs washoul o

- ¥ IR - . N 5 y <] ¥
Lotivalznad s orore curiss ofrecti

N

¥a'llie Uk Cresk mear tie besin wes widered snd despened.

the Zzein whiszh mlgh? Sigcizves

ity iric <hs drainsge

e usgimene wws Lo

uring thiis Jlash ZYeod.

svelam, ths bed o7

theChemicel Separations Builiing (205), mosé

of tho "hot” waste comss from she Fissicn Product Building (7068) and thne

N

Seriun Separations Bullding {MED) %y wey of the amall 4ank ¥1i. This

tanl overfloved in Nouwember, 1944, and sc zn automatic jet was instzlled

10 irznsfer :.-cu‘;d i‘mp %1 %o W5, A large increase in the per cent of
barium and strontium fourd in the fissicn products cprried by the wstar

of White Oak Laks in Dicember, i%44, surgested that the jet from W5 and W(
alght D¢ plelting wp :iudgo frm %S, 4As a conSet:}uencs, tiis jet was raopleced
by an overflow lina. “he smell retention pond, shoem in Ficure 1, conngets
to 12 cf the dry wells shout “he tanks. fieadings which ere made. oi; this

wetar dsily indicete when tha=e 23 a grlll or Isek sbout the tarks.

e Ihe BreProdusts Tagste Dreiness Svatem

The waste drainsge system 1s showa in Figure 2. Some 150C faet

soluw the Set<lisg Besin cuilsi, “hs fiow of Thite Jak Cresk ls deflacted
wrem I%8 naturel ocvres Ly oo dl%e 9 form s mersh, A second dlke wrovides
aere hold up in the invermedists sond and returns the Aater to is original
courge, #hita Cak Dam, fwe mijes downstresn, providss a lake which Lae
poumiz 9,400,000 cubie feet of wewor when SHiled. The dam haa an upnsr
roriTel gate vhish s umed o rapulsts tie Ilom, and the resultant Jilue
Wdon, of ths water pagiing inuo the Sllmsh F.ivat;_ and o lewer control gata
whlzh is opencd only Juring swtrens srergsney. The partial ramovel ¢

activity from toe wastc water hy adser>tios on the clay in the rmud ! this

S
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siimben Da cirouesed UF doiazl ln raotler puner }in ikis velure,

The tlow of Clinch Hiver is contrslled by Korris Dem which'is about
£ niles 2bove tho movth 2f Thite Onk Creek, Thé eversg2? flow of Clinch
“ivar 13 glven in Tebie 4, in cese of amer;ency, srrangements cen be

race o lneresse tke zate of flow for short pericds of time in order %

sbtain grester diluticn of the fission product waste.

TABLE £

Avereze Tlow cof Cligch 2lver
1921-1922 4600 £t3/sec
1940 2200
1941 2060
1942 2500
3942 ' 5190
1944 4610
1945 4800
1945 00

LES

<. lessursmontseof ihe Radigsctivity of Discharsed Unater Hagtep

It is the responzibiliily of tle Health Physics Saction to ses thsi

no ccneantration of rzdiss2tive products is dischsrged fnto White Oak
Grack that would be hsrmful to men or snlmel, From the sisrt of dischargs
af :aéSQacﬁive conteminaticn inito White Osk Creek, measursments of redio-
setizi¥y heve warled ITor time fo time with the develcpment of new

g g & P4
instriments and Sechniouss.

Urerations oersonnel meke deily nessuremeniz with s Lauritsen olec-

4

frogeere 2% varlous leenlions, Formerly about the retention nonds, - and,

s, atout the Seitilng Zasin. They alse eoliect ssmples fyom the .

o

~»

offlvent and offluent waters of ihs vonds and besin several tines per doy.




These samples are svapor-ted and counted for bets activity by the 205
‘nalytical Section. (4,5) Henthly sumraries of radioactive contaminsiion
astimeted from thesge ccunts are given in Table 5o

The Hesalth Physics Section makes regular lLeuritsen electroscope
measurements sbout the ponds end bacsin. Gamma rey measurements are mads
several times a week in large samples of water taken from the diachesrge Juf
the Settling Besin and of White Osk Leke. Formerly, measurements were made
occasionally by flosting X-22 ionization chambers over the Bagin and White
Osk Leke, and with a submarine counter in White Oek Lake and Clinch River.
Hore recently, contimuously recording G! counters have kept records of the
bata and gamma activity st White Ok Leke Dam. These counters have proven
valuable for the early detection of changes in the activity of the water
leaving the lake. Routine samples of water discharg-+ from White Oak Lake

are collected and enalyzed or counted as discussed in the next section,
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TABLE 5

Settling Besin : Wihite Ogk Lake —
ionth Beta Bsta Beta Average Beta Curies Average
1944 Curies Curies Ratios Gamra Out Out per_ml Gamna (.-
In Qut In/out {mr/hr) x 1012 {mr/hr)
August S8 13 6.9
September 61 11 5.5 32 ‘
October 251 35 742 0.75 315 *0.050
November 277 74 3.7 1.24 108
Decenber 156 &0 2.7 0.91 L5
1945
Janmuary 96 FyA 2.2 0.43 ™ 0,039
February : 0.01 9 0.029
March 6 4 1.7 0.07 0,012
April 89 53 1.7 0.90 0,012
May €6 40 1.7 0.24 0.012
Juns 94 55 1.7 0.65 " 0.041
July 57 38 1.5 0.2, 0.019
August 110 82 1.3 0.49 0.035
September 104 93 1.1 0.53 0.,05C
October 2 2, . 0.9 -0.16 18 0.033
Nowvember 8 11 - 0.7 0.04 3% 0.C03
December 65 34 1.2 0.58 27 0.045
1946
January : 207 173 1.2 1.19 13 0.1.1
February 39 23 1.7 0.028 0.011
larch - 58 21 2.6 0.532 0.049
April 73 €5 1.1 C.633 0,037
tay 161 97 1.7 0.586 0.072
June 55 47 1.2 0.218 0.082
July T4 57 1.3 0.238 ’ 0.045
fugust T A 1.7 0,022 ' 0.012
Santember 38 30 1.3 0.048 0.021
Ostober 17 - 17 1.0 0.0%0 0.035
Kovember 46 40 1.2 0.0.7
December 55 41 1.3 0.708 0.Cl4

#This is zn average of infraquent obgervations made during the last three or
four rmonths of 1944, Data irredirtely following the spill from W-1l on
Novembsr 22, are not included.
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D. Fission Product Anslyses

From September, 194/, to Februery, 1945, ronthly determinetions
of the avarsge distfibution of fiasion products in the water lea§1ng White
Osk Lake were mede. The snalyses were made by the Analyticel Section on
a composite sample accurmleted during the ronth. The method i£c1uded
chemical separﬁtion of tre principal long life fission products, evaporetion
to dryness, and messurement of the beta ectivities of the separated elements.
Results of these analyses are given in Tsble 6. The concentrations of
individual elements uére too low for sccurate measurements, resulting in
inconsistencies to be observed in the tsble. Since the concentrations of
strontium and berium were much too low to constitute individual hagards
from ‘ingeation, routine moﬁthly analyses were discontinued with the aumpie
for January, 1945; end subsequent monthly ssmples have been counted for
gross beta zetivity only.

If et any time there is & higk gross count, a fisaion‘analysis of the
water is made in order to determine the tolerance level. Constsnt vigi;ance
must be maintained to make certein that isotopes readily absorbed by the
human body are not concentrated in the discharged water to such an extent
that ingestion tolersnce is exceeded. Usuelly tolersnce is détermined by
the level of water contamination that will irradiate a submerped body to the
extent of 100 milliroentgens per day. However, the tolerance levels for

131 . %0 127 , 129

I ,8r ,Te" ', Te "/, &nd T0132 are determined bty ingestion of these

elements in drinking weter. The tolsrance concentrations of these elements

in drinking water are, from Table 2: 1131, 5.5 x 10';0 curies/milililiter;

Sr70 290, 5.8 x lo—lo'curies/hl; Telzv, 4.0 x 107° curies/rl;

129 =10

Te™"", 8.7 x 107 curies/ml; Tel?? - 112, 2.7 x 109 curtea/ul.
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As indicated in Table 1, because of di‘ferences in the half lives of

these isotopes, the reletive amounts to be found in water wastes depends
upon the age of the waste. Table 3 shows that for very young wastes the
isotopes producing the greatest ingestion hazards ars, in order of magnituie

131 140 132 89 ana 161,

of hazard: I~ , Ba~ , Te ~, Sr As thae ege of the waste

incresses, these become unimportsnt relative to the long lived Srgo in the

Tele, 1131, BalLo 129, and Sr89.

order: s Te
Three analyses of samples of wster leaving White Osk Lake during
umususl conditions are given in Teble 7. The first of these was trken dufing
the floecd of September 29, 1944; the second during a period of unprecedented
activity, Jamery 30, 1946, resulting from é nmumber of unusual circumstences
coincident with dissolving slugs rore recently removed from the pile thén
n;rmalg end tie third during the month of liarch, 1946, covering a period of
several weeks in which the esctivity in the Settling Basin was fhr'aﬁove
normel, Ths near tolerance levaz-in Thite Osk Lske represented by the second
of these analyses was an umusual event of ghort durstion. To provide a
margin of safety for such umusual conditions, the level of the lake is
normally kept 3.5 feet below the top of the urper gate of the dam, so thst
whenever the activity of the water at the dam exceeds 10Z of tolerance the
upper‘gaté mey be closed to allow additional decsy, settling, absorption,
and diluti-n of the radicasctive isotopes before discharge into the Clinch
River. The reserve capacity of the lake at this level is 5,000,000 cubice
feet. In tho event of heavy precipitstiocn at such a tiﬁe, reduction of
activity resiilts rrincipelly fror dilution.} Further dilution of waste
discherged from the dem by the water of Clinch River hes always reduced the
redirtion level to less than 1% of tolarance st a short distance below the
mouth of White Osk Creek. |

-




TABLE 7

Analyses of Water from Lhite Osk lake Dam
At Times of Unusual Activity

i September 29, 1944
Constituent Solution Suspended Material
Countsz min/rl Spglmd Sounts/min/ril 44c/ml

Barium - 0,04 0.16 0.04 0.16
Strontium 0.13 047 . 0.07 0.25
Zirconium 0.01 0.C05 0.02 | 0.10
Columbium 0.06 1,38 0.36 - e.28

Total . 0.24 2.06 049 8.7
Gross 1.61 ’ | 1.90

Januery 30, 1946 .

Constituent Counts/min/mil | ,t&Lm_;L_ ’
Strontium 0 TS
Iodine 54 S 238

Total ' 94 394
Gross . ' 87

Month of March, 1946

Congtituent Counts/min/mil Aee/nl
Strontium ,' 2 ' | 7
Gross 8

.




The incident of Jamuary, 1946, illustrstes the above method of

handling umusual activities. On Jamuary 24th, delayed reports on the
activity of water leaving the Settling Basin, snd reports from ém counters
at the dam, indicated that the activity of the lske might be 10 times its
normal value. The upper gate of the dem was closed, jetting of waste into |
the settling besin was stopped, and much of the plant water was diverted from
the settling besin into the holding ponds. A 13" rain Jemuery 30th filled
the mm, diluting the asctivity to ebout one half of its peak velue. Additionsl
reinfell made it necessary to discharge weter over the spillway, but it hed
reduced the sctivity to aprroximately its normsl vslue by February 4th.
The sample for which the analysis is given in Table 7 was taken at the dam,
Jamusry 30, before overflow gtarted. On the following day, samples were
taken from three different points downstream in the Clinch River, from
which it was estimated that asny sctivity present was less than the probeble
counting error in the analysis. |

Measurements of the beta sctivities of water entering end leaving the |
Settling Basin are made from samples 'of water taken at intervels of four
hours by the Technical Division. From these and from the deily flow the
number of curies for ench dey 1s computed. Aversge monthly beta sctivity
of water leaving White Oak Leke is estimsted from a composite ssmple of
water accumulated through the month by the Health Physics Group and measured
by the adioche.istry analysis group of the Chemistry Division,

Ganma radistion in the weter leaving the Settling Basin and leaving
White Osk Lake is measured in samples taken on slternate days from the two
sources to totazl five or six semples per week. The mathod of measurement

end correction for the finite size of sample azre given by K. 2. Jlorgan "5).




For comparison between the two methods of monitoring the water,
messurements of the bet& activity and t.hé gemma radistion in the water dis-
charged from the Settling Basin are shown graphically in Figure 3, for
thoss days in 1945, for which observations of the garma radiation were made.
Although there are some discrepancies, the egresment betweeh the beta end
gamma measurements is quite good, snd lends confidence to the use of gonme
measurements as a convenient method of ronitoring the water flowing from
White Oak lake. However, 1t must be remembered that the beta~-gamma ratio
varies with plant operation'.-;z, and with physical and chemical conditions in
the Settling Basin and drainege system. For this roason, one cannot depend
upon & single type of measurement for an extended period of timeg and final
interpretation *s dependent upon a knowledge of the diatrihﬂ:ion of fission
products in the water.

E.

Reduce Radiocactive Cont tio

Early investigation indiceted that activity due to fission products
would be reduced by a factor of713 by Precipitation in %6, and by an
additional factor of 10 in the Settling Basin. It will be noted froﬁ
Table 5 that tha actual reduction factor for the Settling Basin has de~
creased "rom seven to something less then two. The grephs in Figure 4
show daily velues of beta activities ex.ntering end leaving the Settling
Easin from August 14, 1944, to December 31, 1944, during whick period the
greatest change took place. It may be observed from these graphs that the
change occurred rather suddenly, confirming the belief that the cause was
the change in oparsting conditions.

Comparison of gamma radiation levels in the water leaving the
Settling Basin and that leaving White Osk Leke is indiested graphically
for the year 1945 in Figure 5. These data show the gamme radia‘tion to

bo reduced by an average factor . 12, While perhaps less reliable, datg
L - : ' :
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on beta mctivities, from Teble 5, indicate a reduction in beta activity
of the order of 10, The reduction is due to dilution, to setiling, and to
adsorption on the clay in the mud of the creek and lake, (3) When sl:zort
lived redioisotopes, resulting from the rrocessing of "young" slugs, are
discharged from the plant, physical decay becomes an important factor.

F. to lLife Result from Disc Tate ¥ .

The plants and animrls foumd in end gbout White Ogk Crcek and Lake,
between the Scttling Basin and Clinch River, appear to be those mormal to
the vicinity, Radlographs of plants gathered aslong the stresm Show that
many of them are radicactive and, perhaps, are not desireible food for cattle,
Studies of fish from the creek and leke, made by the Biology Swtion ﬁ'om ‘
ey 3, 1944, to April 3, 19,5, indicated a correlation between tha activity
of mud in the lake and beta activity in the tissues- of the fish; tut it was A
concluded that the radistion from the ingested radicactive wastes was well -
below tolerc.nca for the ﬁ.sh, and that the concentrations of ﬁssiou products
in the tissues of the fish were bGlow tolerence for human conswnption.
However, the water discharged from White Osk Lake passes thraugh a ﬁsh
screen which, except during periods of flood, prevents the pessage of the
radioactive fish into the Clinch River. Sicns posted around the lakc pro-
hibit fishing, as well as swimming or use of the weter for human consm;:tion.

In the spring of 1945, the death of a lerge mmber of fish in White
Oek Creek end Lake vas investigsted by the Biology s;ction,_ (6) tut no
connection with redicsctive mastes wes found. ALl of the desd fish were of
one species, known to be very delicate, while the leke contains meny other
species. In the spring of 1946, the very young fish in the shallow water
of Whiite Osk Creek near the Settling Besin died and young fish were not
observad in this pertion of the creek for seversl months, Vhile the circume
stences of this incident wers entirely differen® from the preceding one,
there is no evidence that it resulited from vtha radiosctive nsture of the weter

. ) L
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vie water may resull elilor Sron anvernal redistlon or fyom the incestin:
cdy,  Thes

T rudicactive rroducts hich bovcme fixed in tbs argens of che “edy,

fooloming table swmrer’zew wititiiise of digehmrged wmoms during e neovted

trobi August, 1944, e Dezanber 31, 1G4
TA3LE 8

Iiggg sud {gmma Actiwities of Discherped ¥ster

] - oy - ~ 3
fox thy Teeliod supusi 1944 - Deconber 1945,

From Serslins Basin Lrop White Oak loke

DR

Avarzgs parmz ragiation 2.5 me/hr ‘ 0.027 mr/hr

Headmom garma rediatiorn 2.2 mx/hr 0,12 mr/re

¥ Cdert 3in 3.2 = 20720 curies/mi 5 ¢ 1073 a/mt
fverags telta activiiy 3.9 2 30 curigs/ml 5 ¢ 10 o/ml
3 4 - ot 2l = =3 . / b as i ~
Mesdmur beta sotivisy 1.8 % 1077 euxdes/ml 2 x 10 c/m2
Mexdimrs soneantreiicn of 821 x 10711 e/m
gitrontium plus ovarive - S

N\_.NMW —_

8, o . . . 5
These wvalvse rauwasent the ighest nonthly averare values for the
rariod covered by thils tebls. ir incident in whioh mack hlgher :
welues ware ztininsd for a brisf time ig discussed on page 3. ‘ ['

519 -

frow-holersnce viiues Tor inpastion sad submawmsion given in Te%le 2, 1t . [

711l e obssrved {ilnt 4he 205ivities shown above zre waell withi- the

foleranse ilmdds for men, 013 mepascremants of the redilosetivity of the

water comglrean iz Gifnsk Riwer imiteats g lavel of redlation PR Y
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cragert yinins of the Foblem of Dispeasl of Radioagtive Tinsiss,

sl ey

2 1% I3 beliaeved shat “he metheds of waste disrcsal used et
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Climsor Latoratories until the present time have met an emergency situstfon
withoud andangering the haealth of personnel within or without the srea of
eperiizn, it 13 now considered desirsble by the suthors of this report to
nediy “he system as soon as it is techmicslly prectical to‘ do so, Insteasd
of diluting the small fraction of activity remaining in the supernatent after
precipitation in such underground tarks as W5 and W6 and discherging it

inte ¢ drsinage system as 1s done now, the remairing activiity should be
2orcentrated by some physio~-chemical procesé until it would be pra;:tiegxl
aithar to store 1t in additional underground tanks or to hury it in suitable,
wall marked and permanently estaloged burying grounds,
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